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54) ELECTROLUMINESCENT DISPLAY DEVICE 

57)Abstract: 

ROBLEM TO BE SOLVED: To provide an EL display device capable of 
btaining prescribed luminance constantly by stabilizing the 
haracteristic of a TFT. 

OLUTION: In this display device, an organic EL element 60 consisting 
f anode 61, a cathode 67 and a light emitting element layer 66 held 
etween both electrodes, a first TFT 30 for switching controlling timing 
hen a current is supplied to the element 60, a second TFT 40 for 
riving the element 60 and a driving power source line 53 supplying a 
urrent to the element 60 via the second TFT 40 are provided on an 
nsulating substrate 10 and, moreover, a resistance 80 which is to be 
roduced in the same process and with the same material as those in 
he anode 61 of the element 60 is formed between the driving power 
ource line 53 and the drain of the second TFT 40. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electroluminescence display equipped with the 

electroluminescent element and the thin film transistor. 

[0002] 

[Description of the Prior Art] In recent years, researches and developments of EL display equipped with 
the thin film transistor ("TFT" is called below Thin Film Transistor:.) as a switching element which it is 
observed [ switching element ] as a display which EL display using an electroluminescence ("EL" is 
called below ElectroLuminescence:.) component replaces with CRT or LCD, for example, makes the EL 
element drive are also furthered. 

[0003] The representative circuit schematic showing 1 display pixel of an organic electroluminescence 
display in drawin g 5 is shown, the top view of 1 display pixel of an organic electroluminescence display 
is shown in drawing 6 , the sectional view which met drawing 7 (a) at the A-A line in drawing 6 is 
shown, and the sectional view which met drawing 7 (b) at the B-B line in drawin g 6 is shown. 
[0004] The display pixel is formed in the field surrounded by the gate signal line 51 and the drain signal 
line 52 as shown in drawing 5 and drawing 6 . It has 1 st TFT30 which is a switching element near the 
intersection of both signal lines, and the source 13s of TFT30, while serving as the capacity electrode 55 
which makes capacity between the below-mentioned retention volume electrodes 54, it connects with 
the gate 42 of 2nd TFT40 which drives an organic EL device. It connects with the anode plate 61 of an 
organic EL device source 43s of 2nd TFT40, and connects with the drive power-source line 153 
connected to the drive power source 50 which drives an organic EL device drain 43d of another side. 
[0005] Moreover, near TFT, the retention volume electrode 54 is arranged in parallel with the gate 
signal line 51. This retention volume electrode 54 consists of chromium etc., accumulated the charge 
through gate dielectric film 12 between source 13s of 1st TFT30, and the really formed capacity 
electrode 55, and has accomplished capacity. This retention volume 70 is formed in order to hold the 
electrical potential difference impressed to the gate 41 of 2nd TFT40. 
[0006] First, 1st TFT30 which is TFT for switching is explained. 

[0007] As shown in dr awing 7 (a), the active layer 13 which consists of the polycrystal silicone film 
which irradiated laser and polycrystal-ized it to the amorphous silicone film is formed on the insulating 
substrate 10 which consists of quartz glass, alkali free glass, etc. The so-called LDD (Lightly Doped 
Drain) structure is prepared in this active layer 13. That is, source 131s [ of a high concentration field ] 
and drain 13 Id is prepared in low concentration field 131LD and its outside at the both sides of the gate 
132. The gate electrode 1 1 which makes a part of gate signal line 51 which consists of refractory metals, 
such as gate dielectric film 12 and chromium (Cr), and molybdenum (Mo), on it is formed. The retention 
volume electrode 54 is formed in coincidence at this time. 

[0008] Then, the drain electrode 1 6 which fills up the contact hole which formed the interlayer 
insulation film 15 by which the laminating was carried out to the order of Si02 film, an SiN film, and 
Si02 film the whole surface on gate dielectric film 12 and gate dielectric film 12, and was prepared 
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corresponding to drain 13d with metals, such as aluminum, and forms some drain signal lines 52 is 
formed. Furthermore, the flattening insulator layer 17 which consists of organic resin and makes a front 
face flat is formed in the whole surface. 

[0009] Next, 2nd TFT40 which is TFT for the drive of an organic EL device is explained. 
[0010] As shown in drawing 7 (b), the active layer 43 which changes from a polycrystal silicone film to 
formation and coincidence of the active layer 13 of 1st TFT30 is formed on the insulating substrate 10 
which consists of quartz glass, alkali free glass, etc. In that active layer 43, ion doping of p mold 
impurity is performed to the both sides of channel 43c which is genuineness genuineness or 
substantially, and this channel 43c, source 43s and drain 43d is prepared in the gate electrode 41 upper 
part, and p mold channel TFT is constituted. The gate electrode 1 1 which consists of refractory metals, 
such as gate dielectric film 12, and Cr, Mo, is formed on the active layer 43. This gate electrode 1 1 is 
connected at source 13s of 1st TFT30. 

[001 1] And the interlayer insulation film 15 by which the laminating was carried out to the order of 
Si02 film, an SiN film, and Si02 film is formed the whole surface on gate dielectric film 12 and the 
gate electrode 41, and the drive power- source line 53 which filled up the contact hole prepared 
corresponding to drain 43d with metals, such as aluminum, and was connected to the drive power source 
50 is arranged. Furthermore, the flattening insulator layer 17 which consists of organic resin and makes 
a front face flat is formed, a contact hole is formed in the location corresponding to source 43s of that 
flattening insulator layer 17, and the transparent electrode 61 which consists of ITO (Indium Tin Oxide) 
which contacted source 43s through this contact hole, i.e., the anode plate of an organic EL device 60, is 
formed in the whole surface on the flattening insulator layer 17. 

[0012] An organic EL device 60 The anode plate 61, MTDATA which consist of transparent electrodes, 
such as ITO () [ 4, 4', ] [ 4 M -tris] (3-methylphenylphenylamino) the 1st hole transportation layer 62 
which consists of triphenylamine, and TPD (N, and N'-diphenyl-N, N , -di(3-methylphenyl)- 1 and 1'- 
biphenyl-4 -) The 2nd hole transportation layer 63 which consists of 4'-diamine, the luminous layer 64 
which consists of Bebq2 (bis(10-hydroxybenzo[h] quinolinato) beryllium) containing the Quinacridone 
(Quinacridone) derivative And it is the structure where laminating formation of the light emitting device 
layer 66 which consists of an electronic transportation layer 65 which consists of Bebq2, and the cathode 
67 which consists of a magnesium indium alloy was carried out in this sequence. These 1st hole 
transportation layer 62, the 2nd hole transportation layer 63, the electronic transportation layer 65, and 
cathode 67 are formed common to the organic EL device with which each display pixel shown in 
drawin g 6 was equipped. The luminous layer 64 is formed in island shape corresponding to the anode 
plate 61. 

[0013] In addition, the hole poured in from the anode plate and the electron poured in from cathode 
recombine an organic EL device inside a luminous layer, it excites the organic molecule which forms a 
luminous layer, and an exciton produces it. Light is emitted from a luminous layer in the process in 
which this exciton carries out radiation deactivation, and from a transparent anode plate, this light is 
emitted to the exterior through a transparence insulating substrate, and emits light. 
[0014] Thus, while the charge impressed from source 13s of 1st TFT30 is accumulated in retention 
volume 70, it is impressed by the gate 41 of 2nd TFT40, and an organic EL device emits light according 
to the electrical potential difference. 
[0015] 

[Problem(s) to be Solved by the Invention] However, since 2nd TFT40 which has the function which 
controls the current value supplied to an organic EL device 60 has large dispersion in the drain current 
characteristic over gate voltage, fluctuation of the current which flows to luminescent material is also 
large. 

[0016] The gate voltage (Vg) of the 2nd TFT and property relation with a drain current (Id) are shown in 
drawin g 4 . In this drawing, an axis of abscissa shows gate voltage (Vg), and an axis of ordinate shows a 
drain current (Id). In the conventional TFT shown as the continuous line, between the lower continuous 
line c and the upper continuous line d, the property changed and the variation has changed II in a certain 
gate voltage. 
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[0017] Thus, when changing a property, the brightness of an EL element also had the fault that 
predetermined brightness was not obtained. 

[0018] Then, in view of the above-mentioned conventional fault, it succeeds in this invention, it 
stabilizes the property of TFT, and predetermined brightness aims at offering EL display obtained by 
being stabilized. 
[0019] 

[Means for Solving the Problem] EL display of this invention is an EL display equipped with the drive 
power-source line which supplies the current from the drive power source which drives the EL element 
which has a luminous layer, and said EL element between an anode plate and cathode, and TFT which 
the drain is connected to this drive power-source line, controls the current from said drive power source, 
and is supplied to said EL element, and is equipped with resistance between said drive power-source 
lines and said drains. 

[0020] Moreover, the electroluminescent element to which this invention has a luminous layer between 
an anode plate and cathode, The 1st thin film transistor which controls the timing which supplies the 
current which drives said electroluminescent element, The drive power-source line which supplies the 
current from the drive power source which drives said electroluminescent element, It is the 
electroluminescence display equipped with the thin film transistor which the drain is connected to this 
drive power-source line, controls the current from said drive power source, and is supplied to said 
electroluminescent element, it is ** equipped with resistance between said drive power- source lines and 
said drains. 

[0021] Furthermore, above-mentioned EL display is an EL display with which resistance between said 
drive power-source lines and said sources consists of the same ingredient as said anode plate. 
[0022] 

[Embodiment of the Invention] EL display of this invention is explained below. 
[0023] The representative circuit schematic at the time of applying EL display of this invention to an 
organic electroluminescence display at drawing 1 is shown, the top view of an organic 
electroluminescence display is shown in drawing 2 , the sectional view which met drawing 3 (a) at the 
A-A line in drawin g 2 is shown, and the sectional view which met drawing 3 (b) at the B-B line in 
drawing 2 is shown. 

[0024] As shown in drawing 1 and drawing 2 , the display pixel 50 (field shown by the dotted line) is 
formed in the field surrounded by the gate signal line 5 1 and the drain signal line 52. It has 1st TFT30 
which is a switching element near the intersection of both the signal lines 51 and 52, and the source 13s 
of TFT30, while serving as the capacity electrode 55 which makes capacity between the below- 
mentioned retention volume electrodes 54, it connects with the gate 41 of 2nd TFT40 which drives an 
organic EL device. It connects with the anode plate 61 of an organic EL device source 43s of 2nd 
TFT40, and connects with the drive power-source line 53 connected to the drive power source 50 which 
supplies the current which drives an organic EL device 60 drain 43d of another side. At this time, 
resistance 80 is formed between the drive power- source line 53 and drain 43d connected to it. 
[0025] Moreover, near TFT, the retention volume electrode 54 is arranged in parallel with the gate 
signal line 51. This retention volume electrode 54 consists of chromium etc., accumulated the charge 
between the capacity electrodes 72 connected with the source 33 of 1st TFT30 through gate dielectric 
film 12, and has accomplished capacity. This retention volume 70 is formed in order to hold the 
electrical potential difference impressed to the gate 42 of 2nd TFT40. In addition, since the cross-section 
configuration of 1st TFT30 is the same as drawing 7 (a) explained in the column of a Prior art, 
explanation is omitted. 

[0026] Here, the resistance 80 prepared between the drive power-source line 53 and drain 43d connected 
to it is explained according to drawing 3 (b). 

[0027] As shown in drawing 3 (b), the active layer 43 which consists of the polycrystal silicone film 
formed in formation and coincidence of the active layer 13 of 1st TFT30 is formed on the insulating 
substrate 10 which consists of quartz glass, alkali free glass, etc. In that active layer 43, ion doping of p 
mold impurity is performed to the both sides of channel 43c which is genuineness genuineness or 
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substantially, and this channel 43c, source 43s and drain 43d is prepared in the gate electrode 41 upper 
part, and p mold channel TFT is constituted. 

[0028] On this active layer 43, the gate electrode 41 which consists of refractory metals, such as the gate 
dielectric film 12 which consists of Si02 film, and Cr, Mo, is formed. 

[0029] And the interlayer insulation film 15 by which the laminating was carried out to the order of 
Si02 film, an SiN film, and Si02 film is formed the whole surface on gate dielectric film 12 and the 
gate electrode 41 . The drive power- source line 53 connected to the drive power source which consists of 
aluminum on it and is supplied to EL element 60 is formed. Then, the flattening insulator layer 1 7 which 
consists of organic resin all over the drive power-source line 53 being included, and makes a front face 
flat is deposited, and contact holes CI, C2, and C3 are established in the location corresponding to a part 
of source 43s drain 43d and the drive power-source line 53 of the flattening insulator layer 17. And the 
resistance 80 which connected the anode plate 61 of the EL element in contact with source 43s, and 
drain 43d and the drive power-source line 53 by ITO which is a transparence electrical conducting 
material is formed on the flattening insulator layer 17 through these contact holes. 
[0030] After forming these anode plates 61 and resistance 80, the insulator layer 68 covered to the 
circumference of an anode plate 61 is formed. That is, the circumference of an anode plate 61 is covered 
and the insulator layer 68 which has opening is formed in the center section of the anode plate 61. This 
insulator layer 68 has the function to prevent short-circuit with the cathode 67 which originates in the 
level difference by the thickness of an anode plate 61, and is produced while insulating the 1st hole 
transportation layer 62 of an EL element and resistance 80 which are prepared in the upper layer of 
resistance 80. 

[003 1] And the 1st hole transportation layer 62, the 2nd hole transportation layer 63, a luminous layer 
64, the electronic transportation layer 65, and cathode 67 are formed in the front face of the insulator 
layer 68 which was made to extend even around an anode plate 61 and an anode plate 61, and was 
formed in order like the conventional El component 60. A luminous layer 64 considers as a larger area 
than an anode plate 61, and is not formed in the whole surface like other 1st hole transportation layers 
62, the 2nd hole transportation layer 63, the electronic transportation layer 65, and cathode 67. 
Moreover, a luminous layer 64 can change the color made to emit light by changing the ingredient. In 
addition, cathode 67 is common potential in each display pixel 50. 

[0032] Thus, it can prevent changing the current supplied to EL element 60 from 2nd TFT40 by forming 
the resistance 80 which consists of ITO between the drive power-source line 53 of an EL element, and 
43d of drain electrodes. 

[0033] As the dotted line of above-mentioned drawing 4 shows, when the Vg-Id property of 2nd TFT40 
which drives an EL element is subsided in fluctuation in the range between Curves b from Curve a and 
the current value in a conventional property and a certain gate voltage compares, according to this 
invention, it turns out to the fluctuation having been II conventionally that it is about 70 small% from it. 

[0034] In this way, since the luminescence brightness of an EL element is stabilized and it can obtain, a 
good display can be obtained. 

[0035] Moreover, since it can form without increasing a new process by forming ITO of the same 
ingredient as an anode plate 61 in anode plate 61 formation and coincidence as an ingredient of 
resistance 80, it can form without leading to process increase, and cost increase is not caused. 
[0036] In addition, in the gestalt of this operation, although 2nd TFT40 explained the so-called top gate 
type which has an active layer 43 in a lower layer rather than the gate electrode 41 of TFT, this 
invention is not limited to it, and even if it is the so-called bottom gate type which has an active layer 43 
in the upper layer rather than the gate electrode 41 of TFT, it can acquire the same effectiveness. Also in 
1st TFT30, a top gate mold or a bottom gate mold may be used. 

[0037] Moreover, in this application, a drain shall mean the field where a current flows into TFT, and 
the source shall mean the field where a current flows out of TFT. 

[0038] Moreover, in the gestalt of above-mentioned operation, although the case where the gate 
electrodes 1 1 and 41 were double-gate structures was explained, even if the invention in this application 
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is not limited to it and has a single gate or three multi-gate structures or more, it can do so the same 
effectiveness as this application. 

[0039] Moreover, in the gestalt of above-mentioned operation, although the case where the 2nd TFT was 
p mold channel TFT was shown, the n-type channel TFT which introduced the impurity of n mold is 
sufficient as the 2nd TFT. 

[0040] Moreover, in the gestalt of above-mentioned operation, although the p-Si film was used as an 

active layer, a microcrystal silicone film or an amorphous silicone film may be used. 

[0041] 

[Effect of the Invention] According to the EL display of this invention, it can prevent changing the 
current supplied to an EL element, and the stable display can be obtained from TFT which drives an EL 
element. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electroluminescence display which is a electroluminescence display equipped with the 
drive power-source line which supplies the current from the drive power source which drives the 
electroluminescent element which has a luminous layer, and said electroluminescent element between an 
anode plate and cathode, and the thin film transistor which the drain is connected to this drive power- 
source line, controls the current from said drive power source, and is supplied to said electroluminescent 
element, and is characterized by to have resistance between said drive power-source lines and said 
drains. 

[Claim 2] The electroluminescent element which has a luminous layer between an anode plate and 
cathode, The 1st thin film transistor which controls the timing which supplies the current which drives 
said electroluminescent element, The drive power-source line which supplies the current from the dnve 
power source which drives said electroluminescent element, It is the electroluminescence display 
equipped with the thin film transistor which the drain is connected to this drive power-source line, 
controls the current from said drive power source, and is supplied to said electroluminescent element. 
The electroluminescence display characterized by having resistance between said drive power-source 
lines and said drains. 

[Claim 3] The electroluminescence display according to claim 1 or 2 characterized by resistance 
between said drive power-source lines and said sources consisting of the same ingredient as said anode 
plate. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the representative circuit schematic of EL display of this invention. 

[Drawin g 2] It is the top view showing the gestalt of operation of EL display of this invention. 

[Drawing 3] It is the sectional view showing the gestalt of operation of EL display of this invention. 

[ Drawing 4] It is the property Fig. showing the property of TFT. 

[Drawin g 5] It is the representative circuit schematic of the conventional EL display. 

[Drawing 6] It is the top view of the conventional EL display. 

[Drawing 7] It is the sectional view of the conventional EL display. 

[Description of Notations] 

30 1st TFT 

13s, 13s Source 

13d, 13d Drain 

13c, 13c Channel 

13LD, 13LD LDD field 

1141 Gate electrode 

40 2nd TFT 

50 Drive Power Source 

53 Drive Power- Source Line 

60 Organic EL Device 

80 Resistance 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 




[Draw ing 6] 
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